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Abstract. A Turing machine that computes Fibonacci numbers is de- 
scribed. 

1 Preface 

The program computes a Fibonacci number. 

A number n is represented by n 1-s. 
Sample : 

5 is represented as 1 1 1 1 1 
3 is represented as 1 1 1 

Input : number n 
Sample (n = 7) : 
1111111 



Output : Fibonacci-?! 
Sample (Fibonacci- 7) : 
1111111111111 
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2 Alphabets of States and Symbols 

Here are alphabets of states and symbols. 

State alphabet 
Initial state: 90; 
Halting state: 9/; 

Internal states: gioi, 91027 9103, 9i04, 9i05, 9i06, 9i07, 9ios, 9109, 9201 > 9202, 

9203, 9204, 9301, 9302, 9303, 9304, 9305, 9306, 9307, 9308, 9309, 9310, 9311, 9401, 9402, 
9403, 9404, 9501, 9502, 9503, 9601, 9602, 9603, 9604, 9701, 9702, 9703, 9704, 9801, 9802, 
9803, 9804, 9805, 9806, 9807, 9808, 9809- 



Symbol alphabet 
Empty symbols alphabet: b; 
Input alphabet: 1; 
Internal alphabet: x, *. 
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3 Transition Table 

The table contains 100 rules. 



RuleN 


S t&t& CUV 


Symbol cur 


S tQ,t6 ne xt 


Symbol next 







qo 


1 


9ioi 


X 


R 


1 


9101 


1 


9ioi 


1 


R 


2 


9ioi 


b 


9102 


1 


R 


3 


9102 


b 


9103 


* 


R 


4 


9103 


b 


9104 


1 


R 


5 


9104 


b 


9601 


* 


L 


6 


9105 


b 


9106 


1 


L 


7 


9106 


* 


9701 


* 


L 


8 


9107 


* 


9108 


* 


L 


9 


9107 


1 


9107 


1 


L 


10 


9108 




9109 


* 


N 


11 


9108 


1 


9108 


1 


L 


12 


9109 




9109 


* 


R 


13 


9109 


1 


9109 


1 


R 


14 


9109 


b 


9201 


* 


N 


15 


9201 


* 


9202 


* 


L 


16 


9201 


1 


9201 


1 


L 


17 


9202 




9203 


* 


R 


18 


9202 


1 


9202 


1 


L 


19 


9202 


b 


9203 


b 


R 


20 


9203 


* 


9301 


* 


N 


21 


9203 


1 


9204 


b 


R 


22 


9204 




9204 


* 


R 


23 


9204 


1 


9204 


1 


R 


24 


9204 


b 


9201 


1 


L 


25 


9301 


* 


9302 


* 


L 


26 


9302 


* 


9303 


* 


L 


27 


9302 


b 


9302 


b 


L 


28 


9303 


* 


9304 


* 


R 


29 


9303 


1 


9303 


1 


L 


30 


9303 


b 


9304 


b 


R 


31 


9304 


* 


9308 


b 


N 


32 


9304 


1 


9305 


b 


R 


33 


9305 


* 


9306 


* 


R 


34 


9305 


1 


9305 


1 


R 


35 


9306 




9307 


* 


L 


36 


9306 


1 


9307 


1 


L 


37 


9306 


b 


9306 


6 


R 


38 


9307 


b 


9302 


1 


L 


39 


9308 


1 


9309 


1 


L 
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Continued 



Rule. TVo 


kjj CiAi L'\.^ fj y 


Symbol cur 




Symbol next 


TJcnrl 

11 &LLLL move 


a n 
4U 


9308 


L 




9308 





it 


A 1 

41 


9309 


L 




9310 


* 


r 

Z/ 


A O 

4z 


9310 


* 


9311 


* 


it 


4o 


9310 





9310 


1 


iv 


/I /I 
44 


9311 




9501 


* 


p 
Jl 


40 


9311 


1 
1 


9311 


1 


p 
J) 


/I P 
40 


9401 




9402 


* 


iv 


A T 
4 ( 


9401 


1 
1 


9401 


1 


T 

L 


A Q 

4o 


9402 




9403 


* 


T 

L 


4y 


9402 


1 
1 


9402 


1 
1 


T 

Lj 


ou 


9403 


* 


9403 


* 


T 

L 


01 


9403 


1 
1 


9404 


* 


j 

Lj 


oz 


9404 




9404 


* 


p 
1\ 


Oo 


9404 


1 
1 


9404 


1 
1 


p 
1\ 


^A 

04 


9404 


L 



9201 


* 


AT 
l\ 


00 


9404 


a; 


9801 


X 


AT 
1\ 


00 


9501 




9502 


1 
1 


AT 


/ 


9501 


1 


9501 


1 
1 


p 


OO 


9502 


1 


9502 


1 


p 


oy 


9502 


u 



9503 





T 

Lj 


OU 


9503 


i 
1 


9401 


u 



T 

L 


PA 
01 


9601 


* 


9602 


* 


j 

L 


PI 

Oz 


9601 


1 


9601 


1 


T 

L 


PI 

Oo 


9602 


1 


9603 


* 


T 

L 


PA 

04 


9603 


1 


9604 


1 


p 


P K 
00 


9603 


X 


9801 


X 


AT 

iv 


pp 
00 


9604 




9604 


* 


p 


PI 
( 


9604 


1 
1 


9604 


1 
1 


p 
Jl 


Oo 


9604 


u 




9105 





i V 


69 


9701 


* 


9702 


* 


L 


70 


9701 


1 


9701 


1 


L 


71 


9702 




9702 


* 


L 


72 


9702 


1 


9703 


* 


L 


73 


9703 


1 


9704 


1 


R 


74 


9703 


X 


9801 


X 


N 


75 


9704 


* 


9704 


* 


R 


76 


9704 


1 


9704 


1 


R 


77 


9704 


& 


9107 


6 


L 


78 


9801 




9801 


* 


R 


79 


9801 


1 


9801 


1 


R 
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Continued 



Rule. TVo 




Symbol cur 




Symbol next 


11 C-LlLl move 


on 

oU 


9801 


L 




9802 





T 

L 


CI 


9801 


X 


9801 


a; 


h 


CO 


9802 


* 


9808 


L 




T 

L 


QQ 
OO 


9802 


1 
1 


9808 


1 


T 

L 


C A 


9803 


* 


9803 




T 

L 


85 


9803 


1 


9803 


* 


T 

L 


SO 


9803 


X 


9804 


.r 


1\ 


o t 


9804 




9804 


* 


ft 


88 
oo 


9804 


1 
1 


9805 






89 


9804 


b 


9809 


ft 


N 


90 


9805 


* 


9805 


* 


L 


91 


9805 


1 


9806 


1 


R 


92 


9805 


X 


9806 




N 


93 


9806 


* 


9807 


1 


R 


94 


9807 




9804 


* 


R 


95 


9808 


* 


9803 




L 


96 


9808 


1 


9808 


1 


L 


97 


9809 


* 


9809 


b 


L 


98 


9809 


1 


If 


1 


N 


99 


9809 


6 


9809 


6 


L 



4 Testing the Machine 

CH — h Simulator of a Turing machine has been used to compute several Fibonacci 
numbers. The simulator can be downloaded at 

• http : / / sourcef orge . net/pro j ects/turing-machine 

• http : / / alexvn . f reeservers . com/sl/turing.html 

Raw logs can be seen at http : //groups . google . com/groups?th=le653c4ef 60f aa44 
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